Nitric oxide-dependent parasympathetic signaling is due to activation of constitutive endothelial (type III) nitric oxide synthase in cardiac myocytes.
Nitric oxide synthase (NOS) isoforms are discovered in an increasing variety of cell types with different roles in signaling. The inducible NOS (i.e. iNOS or NOS II) is expressed in cardiac myocytes in response to specific cytokines. Independent of iNOS induction, however, receptor-dependent signaling is modulated by a constitutive nitric oxide (NO) synthase isoform in these cells (Balligand, J. L., Kelly, R.A., Marsden, P.A., Smith, T. W., and Michel, T. (1993) Proc. Natl. Acad. Sci. U.S.A. 90, 347-351). We now show that cardiac myocytes constitutively express the endothelial isoform of NO synthase (ecNOS or NOS III). Transcripts for NOS III were detected by Northern blot in myocyte extracts using as a probe a polymerase chain reaction-generated cDNA amplified with isoform and species-specific primers. In subcellular fractionation experiments, a calcium-sensitive NO synthase activity was present primarily in the particulate fraction, coinciding with the distribution of NOS III analyzed by protein immunoblotting. The localization of NOS III within cardiac myocytes was further demonstrated by immunohistochemistry. The functional role of NOS III was explored by analyzing the effects of NOS inhibitors on single myocyte L-type calcium current and contractility. Inhibition of NOS blocked the attenuation by carbamylcholine of the increases in both parameters induced by beta-adrenergic stimulation. We conclude that NO-dependent parasympathetic signaling is mediated by NOS III in cardiac myocytes.